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—® conmpeNTIAL @

I. INTRODUCTION:

It is the purpose of this document to propose the
construction of a miniaturized HF antenna tuner and an
suxiliary detector. The antenns tuner is similar to the
tuner described in the[::::::]proposal submitted March 3, 1961, 25X1
except that certain of the suxiliary features have been
removed. The auxiliary detector is a crystal controlled
signal sensing device to be used as the tuner balance
indicator in lieu of a conventionsal HF recelver.

II. (QPERATIONAL DESCRIPTION:

The tuner describved in this proposal is intended for
operation in the 6-18 mc frequency range with transmitters
having power outputs of 10 watts or less. The unit requires
an external detector to supply the tuning indication. A
conventional HF receiver or the auxiliary detector described
later in this proposal may be used as to perform this
function.

A block diagram of the tuner is shown in the skeich of
figure one and as may be seen in this illustration,
the tuner contains a matching network, a broadband noise
‘generator and an impedance bridge. The antenna which is
subsequently to be employed by the tramsmitter is connected
to the impedance bridge through the matching network. The
leg of the bridge which is complementary to the antenna 1s
a 509 resistor and a balanced condition is, therefore,
obtained when the combined impedance of the antenna snd

matching network is precisely 50 ohms. A broadband low level
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noise source is employed as the signal source for the bridge

and a narrow band external detector is used to select the

~ particular portion of the frequéncy spectrum wherein the

balance is to be obtained.

After a balance condition has been obtained as indicated
by & signal null in thé external detector, the tuner is
switched to the transmitter and is ready for operation. It
is agsumed that the transmitter output impedance is 508 and
no provisions for adjusting the transmitter are provided by
the tuner.

The function of the extei'ne.l detector used in conjunction
with the tuner bridge is to select a narrow band of noise at
the frequency of interest and to amply these signals to a
sufficient level for aural monitoring. This function can be
performed by any conventional narrow bend receiver which has
good sensitivity or with the compact auxiliary detector
described in the following paragraphs.

‘The proposed auxiliary detector can be descrfned as a
zero IF superhetrodyne receiver. A block diagram of this
device is shown in figure 2. The first stage of this device
is a wide band RF amplifier which will é.ccept a.nd amply all
signels throughout the band of interest. The output the
RF amplifier is applied to a balanced mixer where the signals
are heterodyned with the output of the crystal controlled
local oscilla.torv. Since the input to the RF amplifier will
consist mainly of noise extracted from the impedance bridge,

the output of the balanced mixer is this same noise transposed

in frequency. Noise occurring at the exact frequency of
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the local oscillator will be transposed to & frequency of

-

zero cycles. Noise océurring at some frequency removed
from the local‘oscillator will appear at the output of
mixer at a ffequency corresponding to the difference
between the local oscillator frequency and the noise
frequency.

The balanced ﬁixer is followed by a low pass filter which
restricts the inbut to the audio amplifier to that portion
of the noise spectrum which was initially (i.e. prior to the
heterodyning process) located in a marrow band of frequencies .
centered about the local oscillator frequency. Since the
audio amplifier will not}pass DC, the band pass of the
receiver has a double hump chaxacteristic. The frequency
separation between these humps is, howéver, so small in

| relation to the response curve of the anteung and tuner

| that the double hump response of the detector will not be
noticesble in the operation of the unit. The lév pass

filter employed after the mixer will have a cut-off frequency
between 1 and 2 KC. The low frequency 3 db points of the
audio amplifier will be in the neighborhood of 200 cycles.
Thus, the peaks is the detector response will, st worst, be

separated by 4 KC with a fairly narrow (400 cycle) notch

between the response peaks,

The detector will provide an overall gain of approximaiely
90 db so that the noise generator employed in the tuner may
be operated at a very low level., Local oscillator radiation
will be held to very low levels (anticipated to be below -60
dbm) By the following precautions.

1. The use of a balanced mixer.
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2. Minimum oscillator power for efficient mixing.
§ 3. Adequate shielding and decoupling.
4, Preceding the mixer with two stages of RF isolation.

5. The use of a bridge configuration having ratlo arms
of 5 to 1 or better.

PHYSICAL CHARACTERISTICS:

A front panel layout of the tuner is shown in Figure 3.
The unit will be approximately 1 x 2 1/2 x 4 1/2 inches and
will provide controls as shown in the layout.

The auxiliary detector will be approximately 1 x 2 1/2 x 3 1/2
inches. The local oscillator frequency will be determined by
plug-in crystels which extend beyond the envelope quoted above.

? An "off" volume cbntrol is the only external control provided
on the detector. Both the tuner and the detector will be designed

‘to operate off of an external 12 volt supply.
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